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ABSTRACT : 

PROBLEM TO BE SOLVED: To prevent printing failure by 
appropriately detecting 

the life of a process cartridge and informing a user in a 
printer of a toner 
reuse -type . 

SOLUTION: In the toner reuse-type printer, the life of the 
process cartridge 

is detected by utilizing an initial toner quantity Wi, a 
pixel count value PC, 

a toner quantity Wdot that is consumed for 1 dot, the area of 
passed paper S, 

the quantity of impurity a which is mixed into a toner 
container per unit area 

of passed paper, a toner residue quantity W derived from 
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transfer efficiency Tk 

and the two parameters of printed image quality. The 
printing failure is 

prevented by informing the user of the life. 
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U*- {PCXWdatX (l-TIt)} + (nX B Xu> 



PU 

W: K-*— KB 
U : 

Wi:t8»Si--» 

Wdot : 1 e91r/Uftfclia 

n:a«Uttfcfl 
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1 

imm 1 1 row*- h y >y fflBMrfan 

ZZk ^IgS-To-feX^- h y >y v<9*Hir&fcJga 
k. 

[H^«2 ] B«^B^a*(*{c7"o-fe^^- h y «y 

ro-b^*- h y y ^£B&^JSgB#{ta&>*>tfeS JRS 20 
Igt^^^o^ttiijjiss^^^^ytaii?*. <fc 
fcffiffl-rsi5IBrn-bx*- h y -y i/*»ALfcBfc*r 
h 'J -y S^fe^flX^fcl^&a^BJlg 

stt^ro-tx^- h y «y itcrmftwawmizm^z 
ztzmit-tz mm 1 K^^m^^Bfi^ji^i 
s. 

iwmm3 ] rntx*- h y -y ^fcrn-bx^-h 
y -y v+oshi— &teXiPmmgj£*3i&Lxis< 
fctftfwtyfciru ro-fex^-hy -ys^tt^jR 

xtf- h y > y v<r>* * y fcfag;?-^ BtfB&J&£t§a 
*mz7u-tx#-h y -y v£ftALfcltHcBffe^J£gE 

wet ww* - 1 zmt thmm 1 izsmon? 
mz%txmmmt:m£«i&izL. *cv$se.ztit:(v 

^BSfcttLTTn-teXtf- h y -y i*9#f&1fctt<7)¥iJ£ 40 

&&mfrt'? tvonzzfi 0 z k zmkkt&mm 1 
izssmomrifmmimw. 

vi?*<wmm$.t:imL. *comizx^xm?im 
mfovy&izmmm&tttzibcDu-vniiij}*?. 

y vis^vKmimjz^xzti^zru-txikftz 
$&sthztx\ mftx'm^&tzttmimx' 

b-?Xi>eF¥*&k%t>%^idlz-thZk**imk 50 
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2 

u m^&zm-Zit&zbzmik-t&wtmiiz 

[0001] 

jfl^jt h+- y jL-x^oT-n^x^- h y >y 

^&T12l§mtB«£»j£t-Sm?^B^J^a 

^ n^nwmm&m^xsm&mzmmB 

(W^fv-if-h-Aryy^, LEDry^^) 
7 r ? ^ $ y §sa&tf v- nro-tr ^ i«s*»***i* . 

[ 0 0 0 2 ] &tc. Tn-txtj- h y -y : Skte. 

a. Si&^safcji? y--y^#gk«i t ^^«£ 

F?Afc*-ttWfc;jr-hy»5^|:U ^£0*-hy-y 
v£B^J^B*ttfc#LT#18H1igk^S t<W& 
£. XtflWm a«m ? y--:<':S'^g?>4«5: 
< k {> 1 o km^^J&ft* H 9 A k £-f*Wfe:#- h 

y «y>-'fl:L'CBift»i«isa*mc*iR^rtgk-tst<oT 

J>&. ^=5f<kt»S»#akS : f^^fc«cH7 
Ak y -y 5^KLTHSt**fc«K'qK 
kl-Si^OS-^d. 
[0003] 

im&mm km. wf-mmm&Tu-txzm^ 
temigmmm&^xn. m?^MmfoRvmiiWF? 
n^m^iz^mthru^x^m-^m^-Y y 

•y LX » h y -y ^ SrB«U^li^a*^c« 

K^igk-r^To-tx^- h y -/ ^*^*^ffl$nT^ 

S. CKOT-Q-feX^-hy-yv'^fciill^ 

a^k*>-cs5^T. Jggcgfra£r6j±$-escka>* 

m$mmi,zti^x&<m^e>tix^&. 
[ 0 0 0 4 ] r y yfxm^tih bi—njmmaco 
1m*. ±*<mx2^mt>tiz>. m-nma. 

hi—tr-hV viSlz-tyytmvtm. hi— com* 

mmmthztizx*). mmmfrohvT&z. 

[0005] m-oumx-bh* yvttiz^xoft 
m^imit, hi—®mftmzTy7-i-zgm-&ij 
jsxbz. m8£t$^x 1 0 1 it*- \- y y v**. 1 

0 2liS3t«sH7A x 10 3J±h^-§S&. 104lih 

i—j$&&fi\mTyTi-. io5(i^y— i-x-bh. m 

&£fr?hi--iz£'>X£.tmi$>ZTy7-1-i> s Wal 



(3) 
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[0006] ztiMzftLxm-num^ ^gtEp^ 

izmmztil 1 t?-b/l^£ 9<Dh-*— SSrSSSLTis 
£ x MV7-tfr®¥Lt:fri:$Ll?>ZkX'-£ft0)hi-- 

To-bx* - h y >y Uc t # * y 
boy-b.yh#^-C£>l>. 
[0007] 

immattx ok^zmmi ra-tx^-hu ?*j 

tfcfclli. hi—®$&«mhi— L<JiB« 

[0008] — jsr? y ( ? y --j-pxsl 

09) tt. >'J— *-jfi"ClBBlfc=Sr4IJ*b+- (ttJBY 
4. 

[0009] #$&HJi<7)BWli:? y-tu^ratx 

h y y ^ zmmmLX^mm.mzwmwfSL't s« 40 

^SMMBMaSBciiVvt. hi— «*fc hi— 

mftoztx\ hi—m^^(^imm}maiz x 0 

[00 10] 

m-tiwf-ifmmmjmmiz&^x , 50 
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Afcflsflw-«ro-fex#ar*or» hi—$nm-r 

fi. t^-feA-^yb^l K-y h&fc9*>h"*— fttt 

h^mm^%^tmwmm.i:^L. zt>iz^m» 
ms&t>&mit*wzu hi—mmtm^wmtx' 

Tu-bxtf- h y y ^'<^^Sr«Jtt^-s c: 1 4>»riB«r:r 
o-bx^r- h y -y i*D*fr8i»§SSfc . 

mLk^hm?mmm&3iW.X'bh. 
[ooin^ v-i-vxj&m*^mwffiMwm 

&*. znKfrhi--®&*<^mm&£ffii\Lzz 
frhm^mnzw£thztx'W¥*&&mz 

hffifc XX/ 1 4=^ftfc 9«SH» hi— fe^D 

ai8£L^a£<offi«. w&Ltim(D$Mmmf>ti*)iz 
hi— m$sWzmj<t h^vmmfrhisaihh zttfx-% 
h. zzx^&ttumimi*t>mzwnzw&t&. 

Zcrmhi—M.t mmW^^W^X-flzftLX 

mm^izmm^ o z tx\ &&p&jmz o^-rv^c 

©cOfc^tTn-b^-by-y^^SrffiL. ffl^F 

[0012] *aiiBtc^sm2<0^JiM®^)SJia* 
mzTu±x*>- h y »/ v+<^F«!B8Sie^EetTi3 

<fe*<o^*y^L. 7-D-b^^-hy y^Bfiue 
♦Mtyteiiits*. ^tffiffl^-siinBrp-b^-h 

y >y v'Srlf AUc^tCmlllwro-b^-h y >y 
^BX-jfcSf^iO^ttifisjagfflSrT-o-bx*- b y y *ja> 

mtmmmzm^hz. t *nm£ttm 1 <o5«h(c 

[0013] ttf&st: Jtotru y^(=*«>59i^H© 

fcrrn-b^-h y y xSr3cJSL^jS^h^-ftfc 
^RHiiBJiSSSrEISL. -eoffiSfcjnfcifcOTo-b;*;*- 

h y >y s^roa»wRw=*->3fe t « (cera^cg 



(4 

5 

[0014] *&miz&hft3<7m%\rru*x*-Y 
'J y ^'tcTo^X;*- h y »/ S*t>aB b ^— 4t> ilPp 
IHI^HMLT^fctftfWtyfcSrU Tu-feX 
y y 2'>&tt&l&B£*^£0ah'?--*& 

J: Tatxtf - hV y ^?)* * y KlEli 

h 'J >y v^iSr«i»B3J^S:IIS&-tS Z k iHtSfc-r 

i vw&mwFttmm&atc&i . 
[0015] h*HM**iHi^«>wii*fT3» 

[0016] ^Mcff «*4 ^ftiitt&mremk 

30 

[0017] Vsm&X&>h B¥BM4S 4 

*)» -Wife****— ^oWSffiTitflS-tS^tJi^r 

«cWtoRW&R**T» ffiffl:&#^&EJJ^BSJl;:i& 
>! k TWi«*JKfli3 «B*W«)6 EP^B 

sa^jfc-c^sa^j^s.rfctf-cis. sift 
a. 

[0018] #ajSBfc®SSI5c^JfctH^j£§£S* 

*$TU Tn-feX^- b y */ ^(^W^mzi. ->X 
Ztlt>0)TvUzX3&£$8£ti>ZkX'. a^TliW^ 

oizthZk**I&kl. b* 

wtk i ^i^cga^m^^B^jSiisr so 
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[0019]? y > h-rsst^fi 

jmm] i: 7J*±.tzcr)&hi--mi'J?%<% r ). wff?? 

shs**K5.M:im>->ths h-f—&mizm&-?hm 

[0020] 

imiommmm] [9m<mm 1 ] mmcmm 1 a 
^y-^-i^x^cory v?tt>^-c. rn-tx^-Mj 
•y v i--MB.t^mm&£mi t**i*«ifl# 

[0021] z\ffmvm^hTu-^xa- v y >y y<os 

*B«2ra9fc7irt„ 10 1 h y >y (To 
h y -/ ^to^t b ^^Srfflv%l> ) . 1 

0 2li®3t«sH^A. 1 0 3{ih+- §SfC*S. ra 

-bx*- h y v if**K«mbM9JMBm##mcit 

fp&izm^hti&vf-tjv&ztvyh-rhmmim 

i—%%wzmx~t h ^mam* ^ hi-~®% 103+ 

m . ^coii^CiSH^ogSiS-Hi^-t. 
[0022]? y ~*-i'X3R«7 , y >-?-c«, 

t-(jM*H7A 102 -tmizmE&wpv r 
x^&mz\mm>v rxiz^^xm^^mm^m 

WC««UT^*aafc!WB**H9A 1 0 2Jtfcft* . 
•e^th^-§|§10 3fcSAt5F*fi!HJt^S. itife 

(o^mmzx 0 h-^-^s 1 0 3 
fcfflmmh&T-r&tiiibizfpziF&tfmz *)^t<^ 

[0023] W^fc i 0?B»?^LS h^— fttJ«tt^b^ 

1 0 3 tM^T < s hi--m ( y jl-x h-t- 
•c^s (T^(i)^2Jafcj:y (2>mi^) . *fc 
*fc 0 t,zm*t>>mfo h 7 a 1 0 2 tfHf l 

1 0 3«t»CilX-r*^«IWb&»6«K>* (T* ( 2 ) m 
2«) . ji8SL^«c7)iBa«, CTxtfl&«£^-fe-y hfcft 



(5) 
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-s» i o 3wz&k-?t>*mffi.\&. wm<mz$>t> 

u : ^Sflfetiftg. Wi Wdot : IK* 

W=Wi- (PCXWdotXTk) 
U= {PCXWdotX ( 1-Tk) 
Pu=U/W 

H- h y -y ^O3S^£{E^»c0g&£fi : 5 „ 

[0025] h-^-sat mm&<mwm*m2. 

tC^T. 02 (a) lih^— aftW03BHfc£$l,£t>0> 
T\ Hflllih"*— »»W. ffiMttt^-bArti^hitP 

an (ry^tfc&am&n) -rsfcfi!->T«aeK«^LT 

VK. hi— mtiJ s $>h-%.m£ > ) 

Y-)—mL j f'&tfzn&. @2 (b > i*mm9(o 

Sot. B=fSH#£«:LTV*<. L*>U mWRO 

mm&p u sgjg^ <%^tztz **»&s*c* 



Tk : U : h^-^i+^PMM, 

wl. s : iisfrrssjwpfg. w : hi—mmt-n.. 

[0024] 



} + ( nXSXu ) 



(1) 
(2) 
(3) 



20 



30 



[0026] HlTTO-feX^-h'J y^l 01**B« 

wtz. hi— mmsmmmttz (so) mm 

lcOB^fci^e^-t/^^yhffiPCfcffl^T^ 
(1) (2) (3) fciDh^-SftW, h+-^l 

S2), XryT3-eb+-SiW5r^«)S»^ti.^a 

mmtimt. hi—mmam^mx^h'M^t^ 

ItXT- yTUzMX.^ W®Bf8£iS*mzhi— ML* 
W£-th. *Z?mi%it7v*:X#- h U y s>i 0 1 

[0027] -ijXTv72Thi—mmtfmm£ 

0t>^v^ttXr y7-S6^it*, ^F*fi1l5igSPu*5 
T#>J&6*>itf:gi|HIJ: 0 t,'h$ ^fc # Iixf7 r 1 ^ 
MO. B&®j£(±«g?TSft6. Xx yT-6-C^tiEiBwiS 
Pu^'^{lffiJ:0t*#^fc#l±XT-y7-7Ajt*9l^ 

H^-fk#s^*®«agB^s*«£t^?*i.s. -err 
[0028] mrnmm 2 ] mm<mm2 \tmm<m 



10585 3 gHC. ffiffl#a J 7o-feX#- h 'J -/ V 1 0 1 WiSm* 
ft^tz^^mmg. P u t> XX/ To-bX#- h U -y ^' 
1 0 lcOffl{t^9S^JH»j£gS**^^^ 'J^ffi 
tg-f £ „ iKfcffi A£ixfcTn-bX#- b'J-yy'lOl^ 

h y -y ^ 1 0 1 *^r,ft<o^Wi^i%^9«^ 
7ctc<Jc«?5To^x^- h 'J v 1 0 1 <r>mp£8M&<r> 

^*ftou<m%m:*-*mm. (warn) was 
u tewm&zmzw&zfroztx'mimnxtbz, 

[0029] Clc0lUfi<0^ffi-CfflV%S7-o-feX^- h U 
•y i^' 1 0 1 a&Mftftlif^OJgffi 1 i: H—Cft * ( H 

9) . B«U&i^B*fWIt;:To-feX#-hy 

•y^'i 0 i<^m^r>^WMm.PvLt-ru^xii—h 
trntx^z,. *<?mmz±*). rv-txt-hv-yi; 

^Zfe^W££ftttft(mfcmiz38i$:Mz-Z>c\ b 

wx'%&. zcrm^tiimsiz^rt. m3tz&^xx 

T77S1~S5, Sl~S3~S7«lltfi<0JgSlfc 

mux-i><9. hi— mm. ypm^mpncomma 

&com&X'ffiiEZtl&. 

[oo3o] m^wmtmiziz^xvmmmvm* 
ix^z. MUf$>&m%.mt*-*immtLxm£ 

Ltzifr&iz % -e^J^ffi i 0 i> Hj-cro-fex*- h y -/ 
^SiVrn'S* ztix t ra-bx*- b y y ^ 1 0 1 <n 

btz%&. 

[0031] ttzZOTV >f<?>m*klX^Z>Wn (iS 
SJg) ^^'ffifflLT^S^fc.toTEP^BM^-fb 
-fSClt tf&S. lUS J| J»aS(cJ:^T!^£«cH7Al 0 

(TOh^—) m^itthtz^^mm. p u *^-fk 
K^mtbhtmb. c\ti(zXr,xh^mm^Puim 

[0032] itife^WEtfftfcftfttWeMfclieT' 



40 
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mztot $<7>?Fmmmp u 1 rn-bx;*- h y >y ^' 
1 0 1 {oM^m^zwmBjmw&ftn** y 

#JiA/Cfc# . ifcWo-bXtf- hiJ-yy'lOl 

ib&mmmzmsLL. tttmtisj&pucvgmzji 10 

[0033] zotzfsmtz&cotiK nttix&t.*) 
mmm-z-smizTu-txij- by >y s; 1 0 1 £B& 

- m» y smmmaaama*#n* * y 

iU 2:1*3 Clit£B&<'rt:tf>fc:03tf>Xx>y 
7S 8T7o-bX#- h 'J »/ i/£&BS£, iitfcS A£h 
7tTu-bX#-h y 7^*10 l#Jaftftf)To-bX;(r-b 
'J -y v 1 0 1 i^tp^T-o^X*- h y <3F y 1 0 1 ?$> 

0 i tm&Bimm*fafrL>mzmt>titz t % izmmm 
tf^w^fccox*: y tT-n-bx^-b y y i o i com 

#%Sm^$m& LTfc£ » Tu-bX#- hOviSlO 

1 **H&J§^fi*ttl;:t?A£ii* t S zcrmmsm 
^mmZff o i t Tfflfrco^*^|gfc fc* . Xf -y 

8?m£ftfc:ro-bX;&- h y >y 1 0 1 &im 
oyTxHaX*- MJy xlOlfcH tT$>*Uf Xf 77 
S1CI5. Xf-y78T^m£*UtTu-bX#-by 
•y^'l 0 l^MO&<?)fcRtT^fc#{iXxyT9 

mmz&m^fon*^) uawj) 30 
ffilfc-fs. 

[0034] [HSfeO^©3 ] £JfcO»JB3 
©2fcJini.T. TD-bXtf-h 'J -y^'l 0 1 fcgftSfi. 

fc**y£fflvvt*££*oro*x#-hy y^'i o 
i<mmmm ( saw. w&mp u ) 

X/CttflW4. ZtUz£*)i£*3.Tmi2tlX:7v*X 

fj~ h y -y ^- 1 o i £so«B«»)£gE#tt-e&JH-f * 40 
^tct> , -ecoro-bx;*- h y -y 5? 1 0 1 <o 

[0035] zcomm^hmd(smtms&<mm 1 1 

l^-T'S>5 (H9#8g)*\ 7Dtx*-bij7y'10 

i fcftJMH£g^6fc*^* y #fgf^ftT^ 

S . Tn-bX#- h'J yy'101 £BStfBj£gB#fta&> 

Put-ro-bx^-hy-zi/ioit^^tut^^y 50 
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izm&tl . rn-bx;*- h y >y =ji o l £B&»j£3£ 
s**t»AUtt§t. mimfms^wmiz^cor 

a-b^- h y y i?\ 0 1 fc^^i^^t y*>&fflK 

o-bx*- h y >y i o i frt>mmmmMmzm*& 
Lxm-txt- h y «y v 1 0 1 

[0036] To-bXtf-MJ-y^'lOlfcfiM&'fT 
Sfl<OB«^^H#ttfc#ALT^-r&*§^\ ^ 
^ 9 £7)J8H^C-^(cro-bX^- h y -y is 1 0 1 ^ 

i o i zwmis&m.*#t)*t>ikzi&&ztx', 
t<o h i—m&'mx^mm^ t^-> Kmmt y -b >y 

-h'j7yl0 1Wt 'J 5r*S» LTTn-bX^- h »J 

•yinoi <r>mmm<rtm ( h ^--saw. mjsm 
wmpvi) *mg*&. inti 1 ). ro-bx^-h 
y y i o i z-imimi&£m*&frt>& # jr^ ts 

-ecOffl^S-fflV^Tb^— saw 

mmmfsumxmzft al^ oe^^ o^-c—^w 

[0037] 04<oS[ixBk:t>v^T0 1 tmtt>m±. 

X7-v7S2<DmzXT-yTS2£mt. X^yTS2 

•csaisfifc h^-«awfc^*fi!}«»jisp u ^ro-bx 
h y y ^*i o i t^^tut^t y 

tT. Xf77S3- S5, S3~S6~S7ttHS£<9 

^®2tR«-c*s. xx»/r5-crn-bx^-hy-y 

Ob-t-^aw, ^MS^PuJlTD-bX^-hy y 

it i ouzim<?»(*v£m&ztit>. mzrti^xA 

T778) HfiyBJ^g#tt»2* W"n-bX#- h y -y 

^*tc^L^ty*^b^-sawfc. m!fejisp 

@^*^sw2tsog-rs„ 
[0038] [Htecojg®4 ] mmcmmi amm<om 
m3iztiatxfpmm£.mmvT. m^m* 
mmmzmfcz$3z*jmti-z. -s-coi^l^w^b 
mzttixwfctfftK *v>mw&*mmmi)>}i o 

[0039] <I<^te<7)}gfflETfflV^7-n-bX*-b y 
•y^'l 0 l<OS*18j£liSUft<7)JB©l fc|^-T-*S (H 
9#«g) fr\ B®Jg«§lfi**tcEp^B®<0^<I^^ 



(7) 

1 1 

H5 w^m^^zm^mnzmmme^-t. 
mizwrc. znwsmzmmm&SMzms&ii&t 

tttttoxmamt, msmmx-comtx'^^m 

[ o o 4 1 1 tit. mAm-mm-smb l&< x 
i>. &&££^ximrnmzmt-t?>zmzfi&i 
%<x\i%t>%<%htzi>t>z>. z\<?>xo%%£. m 
mi^mmmimziixtiz. Kttmwmtkttz. 

•r. T-mmm^<rnmmtm^x'^^izit 
mmmfc<m£#ztiz>. f&mmgftjmstfz 20 
*ut*^ ^otxh&mmco^^mx'htni. 

7n«*- h U y 2* 1 0 1 Sr^^-& £ i: TftiSB® 

[0 04 2] 05<93£MHl;:*>vvcai fcS=5:&£lM 
CDX^-h&fctSfc-fXf-yTS 1 - lT'»ffi2?:^5£ 
-eLTXT--yT4Th-»— ilL^^^JiXx-y 
7-7 X'mm®%it&g* i lii2tlfi:ii&\iX7- »/ T S 5 
- l^a^W^BS*^SlBS (normal) J^t: 30 

i^mv&a&Kztix^&frt'dfrimmi. mm 

tf&mnotg&tiZT vTS 5 Nt*Tn* XJ> - h 
y*5>«8»U ^B«Jatt<0^iBfl£-RfT<sl! 

OTXf >y T S 1 - 1 ^ 0 . R*y«9£ Ttf 
S^SSrffo. =5r*J. 06T9J^BS«no rma 1# 
^MB®. f i n e #f#i|8H@s super fine 
Wiif. u ltra superfine^ 

[0043] [Hftc0}g®5] Hte^®5«. h^- 

mwt^mmpucDftmiTo<mizmmjSLmm 40 

JgP uWitt/mCJ: 9*#££OTJ^&<9?I£^S*08 

[0 0 44] CLiOtdl-CfflV^rn-bX^-h'J yylO 
B&JftS&fi^ttKTa-tX;*- h 'J >y V 1 0 1 <9 

rx) ti°$a&mm.mw.Lx^t. zcomowx . 50 



^2001-318566 
1 2 

£07fcfltt. 

[0045]^ y— f-W'.xatciir y > hfcfHSfc^ 

5t«c k 1 0 2 \,zoih vi—nmm&th . -r <0£ 

ftjiz±MZitz>. c\d-tiztx'm^m.im*>m 
wei>mt# v 1 0 2 k b £-Krft*s-£& c 

[ 0 0 4 6 ] «Itf)J: d £Tn* A<&fr£^g-fl>.r i: 

[ 0 0 4 7 ] H7oa*iB££tv?Hl fcS^rS^l. 
Xx-/TS4ti3V^-C. h-^-ilLg&X«iBJ^B^ 

HrX^Sr^H l/CXx>y ^4 TSCTttllJiiJSP u CO 
£Pa££9fi2££SU xf7rit:I»)IiM 
5r^rT6. Xx-/TS4TTo-bX^7)^M<7)^rig 

v'S:10l3cSi-r&. 
[0048] 

t^*- h 'J -y ^*<0 h-t-SfttJnt h-^-SfiB+ 

[0049] ^mmizmm-comizxtni. %-<r> 
miiztt LxmnLttmxmmzrttxt,- h y -y 

^3!^fcB«»J^S*«^^^ytES$-y:. ff^ 
^7o-fex*- h y y i/ fc» A U: i: # izZnmZ 7d 

-t x*- h y is<7>m$iffliiefflfemz-t h z\tx\& 
mwtXto&mmmzx&Ta-txt-h y -yi-iwir 

[0050] *ai®t«SmH<D%BBtCj:tl(f. ^Z<7) 

u^x/j— v y y ^'to^t y {cffi^LTfci= , rntx 
h y -y i;z-fmmimw.*m*t>%.*'®L'>xn 
m\Lizfe\iz*cr>T-?ttwmx'm?m') . 7nt 

X^- h y >y v<0 h^-^ftfe £tPFI$!Bj8tgfcg-?< 
^^»$rS^tl» ^ t $r"5Ifgtc Lit. 
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[0051 3 xmmiz&h&wcvmiz «k*uf , mm 

[0052] *t«litc«il,^ 5*HHI!fc iiltf . h-J— 
fc. 

[@B<0fS#^i»HB3 

[01 3 H&<D»®lfcfcttSSEfi0-C&S. 

[02 3 mtoffiiB i izmz ( a ) hi—ma. t 

( b ) Ep^H»o^^*Lfc«a-Cfc«.. 

[033 $mc?)Bm2£m&%imx'$>z>. 
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[04 3 mm<mm3 fc*5ftastft0-c&& . 
[053 mwMMA £.mtmiWKb& . 
[06 3 mmmm4 izn^w^mnm^^zm 

[073 mm<mm5 iz&v&fchmThz . 
[083 «*m zmmi&imTb 
h. 

[09 3 ft*09 ( ? D -^X& ) *«JH-4«KBr 

10 [^^HB3 

1 0 1 • h >J •/ i^tfc Cra-feXtf- h y is) 
102 -!83ftfcK5A 

io4-g««i*ifflry7 i ^ 

10 5-7'J— 



[01] 



c 



so H— i 



SI 



J 



PC«-fcf;Hz;ir*2>Mi 



S2 



W«-Wi- (PC X Wdot X Tk) 

U«- {PCX Wdot x (1 -Tk)} + (nXsXu) 

Pu^-U/W 



PU : *««KRK 
W: S3 

U: h^-- ss*co^««ia 

Wi:tBlBh^-* 

Wdot : 1 \£$1zJ\,$>tz\)<D 









Yes 




S4 




h*- ft 






(10) 
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[[33] 



W: h±- 

U: h:*— SS*<0**fi«3» 
Wi : trjJH 

Wdot : 1 If <7iZJUjbtZ\)(D 

s : astt-sttoai* 



SI 



so 



S2 



W«-Wi- (PC X Wdot X Tk) 
U*- {PCX Wdot X (1 - Tk)} 
+ (nxsxu) 

Pu^-U/W 





TODCRGtUB 
S*ft2<-CRG£ftBS©Pu<B 



(11) 
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PU : *m>m& (WgBO) 
W : hi—SS (*OJWfiHWi) 
U: bi— SS^O^*6«« 
Wi : tUSH h^-— M 

wdot: i t^-fevua&fcyro 

h*— jflftS 

n : WRLtdScSl 
S : ««? S«©ffi« 



CCRGi&v&W«hPu£ > 



so 



SI 



c 



3 



S2 



W«-Wi- (PC X Wdot X Tk) 
U«- {PCX Wdot X (1 - Tk)} 

+ (nxsxu) 
Pu«-U/W 




(12) 



!Bffl2 00 1-3 18 56 6 



[05] 



pu : *mmm. 

W: H—EM 

u : n— *s*g3**h&» 

wdot : i e^-tryw&fcy© 

n—nnsm 



SO^" 



SI — 1 



S1 



PC^-f;Hr/U*^>Hfi 



I 



W— Wi- (PC x Wdot X Tk) 
U«- {PCX Wdot X (1 -Tk)} 
+ (nXsXu) 

Pu«-U/W 



S2 




h-t— fcL 



S5- 1 



Yes 



S7 



Yes 




(13) 
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[07] 



SO 



W: t-i—mM 

u : b-t— ®&*<D*mm 

Wi : tffl \-±—M 

mam 

Tk : &5ftb$ 
n:a*Lfc*H8 

s : a«-f saosai 

«*2«-«x-*J|ISHl (TIMMUt) 



b-t- 



SI 



PC^bVHzJua^vhfS 



S2 



W<-Wi - (PC x Wdot x Tk) 
U<- {PCX Wdot x (1 - Tk)} 
+ (nxsxu) 

Pu«-U/W 





F?-A(##) 2HQ27 DA44 DA45 DC10 DD02 DE07 
EA02 EA03 EB02 EC06 EC09 
EQ8 EC20 FA30 FB15 HB02 
HB05 HB15 HB17 
2H071 BA33 BA34 DA08 DA15 
2H077 AA37 AC16 DA15 DA20 DA24 
DA32 DA78 GA04 



